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Abstract 
Although an observation of sliding surfaces and a measurement of the amount of wear are 
performed generally in order to evaluate tribological characteristics, we don’t know how 
tribological phenomena (friction and wear phenomena) change between sliding surfaces. 
Especially for tribological phenomena of cast iron under not only unlubricated and grease 
lubricated condition, the behavior of graphite and grease between the sliding surfaces and the 
influence of them into friction and wear have not been clarified. This study attempts to visualize 
and elucidate tribological phenomena for a flake graphite cast iron (FC) and a spheroidal 
graphite cast iron (FCD) were examined with a frictional surface microscope. It was found from 
the in-situ observations that the graphite inside the cast iron is extruded to the sliding surface by 
frictional stress. The frictional force changed by the coagulation of grease and graphite. In 
addition, wear debris came out from an edge of the surface surrounding graphite and frictional 
force increased at deformation and fracture of them. 
 



















計測 6)を同時に行う in situ観察・AE計測法
を用いて，複合材料などの複雑なトライボロ
ジー過程の可視化とトライボロジー特性評
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2. In situ観察装置および実験方法 


































































Fig. 2  Schematic diagram of the in situ 
observation and AE measuring system. 
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Fig. 3  In situ observation image for the flake 
graphite cast iron (FC). 
 
 
Fig. 4  Micrograph of the worn surface for the 
block specimen of the flake graphite cast iron 
(FC): the dotted circles show the parts that the 







Fig. 5  In situ observation image for the 
spheroidal graphite cast iron (FCD). 
 
 
Fig. 6  Micrograph of the worn surface for the 














Flake graphite cast iron (FC250) and spheroidal graphite cast iron (FCD600) 
[15 mm×30 mm×10 mm] 
     
Normal load 10 N 
Sliding velocity 50 ~ 100 µm/s 
Number of sliding ~ 200 times (repeated) 
Atmosphere  at room temperature, in open air under unlubricated or grease lubricated condition (0.1 mg) 
 
Table 1  Summary of the specimens and sliding condition 
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潤滑効果が原因といえる． 





























Fig. 8  In situ observation images and changes in 
friction coefficient for the flake graphite cast iron 









Fig. 7  Comparison of the AE signal level (AE mean value) in two kinds of different cast irons (FC and 
FCD). 
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Fig. 9  In situ observation images and the fluctuation of friction coefficient for the flake graphite cast 
iron (grease consistency: 120). 
 
 
Fig. 10  In situ observation images and the fluctuation of friction coefficient for the spheroidal graphite 
cast iron (grease consistency: 60). 
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4. 結 言 
本研究では，摩擦面顕微鏡を用いた摩擦界面
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